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0 Method for producing fat containing gamme-JInolenlc acid. 



0 A method for producing a fat containing -rflnolenJc add comprising the steps of cutturing a microorganism 
- belonging to the genus Abaidia. the genus MortJerella . the genus Mucor . the genus Rhizopus or the genus 
Syncephalastnjm with a fatty add or an ester thereof as the carton source, and converting the fatty add or the 
ester moreor oo ^rwioionic aoo. 
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METHOD FQW PRODUCING FAT CONTAINING t-UNOL£NIC ACID 



BACKGROUND OF THE INVENTION 
t. Fi«id of the invention 

s 

The prt sent invention relates to a method for producing a fat containing r-'inolenlc acid by utilizing a 
microorganism 



'0 2. Description of the Related Ait 

Known m (he art are the methods (1) • (5) shown below as a method tor producing a fat containing y 
linolanic add by utilizing microorganisms: 

(1) A method in which mould fungi of the genus Mortioroiia is cultivated with a hydrocarbon as the 
ra carbon source, and a fat Is recovered from the cultured mycelium (see: Japanese Unexamined Patent 

Publication (Kokai) No. 57-1 44936); 

(2) A method In which mould fungi of the genus Morttsretta is cultivated with a Wghly concentrated 
carbohydrate as the carbon source, and a fat is recovered from the cultured mycelium (see; Japanese 
Unexamined Patent Publcation (Kokai) No. 60*168381); 

20 0) A method In which a fat producing microorganism of the genus GHbertelta le cultivated in a 

medium with a high carton source concentration, and a fat is recovered from the cultured mycelium (see: 
Japanese Unexamined Patent Publication (Kokai) No. 61-37097); 

(4) A method in which a fat producing microorganism of the genus (Thamnidlum Is cultivated in a 
medium with a high carton source concentration, and a fat is recovered from the cultured myceftum (see: 

* Japanese Unexamined Patent Publication (Kokai) No. 61*37096); and 

(5) A method In which a fat producing microorganism of the genus Cunninohamelle la cultivated in a 
medium with a high carton source concentration, and a fat Is recovered from the cultured myco6um (see: 
Japanese Unexamined Hum Publication (Kokai) No* 60*126091). 

However, in aH of ^e methods known in the art cultivation is earned out with the use of hydrocarbons 
x such as rt-aikanee. carbohydrates such as glucose, or sodium acetate, as the carbon source, and a method 
using other substances has not been proposed. Accordingly, there is a demand for a method of cultivating a 
microoganism with other substances as the carbon source, and obtaining a fat containing r^nolenic acid 
from the cultured product 

JS 

SUMMARY OF THE INVENTION 

Accordingly, the objects of the present Invention are to meet the above-mentioned demand and to 
provide a method for producing fat containing Hinoienic acid by utilizing substances other than nydrocar- 
<o bons, carbohydrates, and sodium acetate as a carton source. 

Oti^erobjscta and advantagee of the present invention wiO be apparent from the following description, 
in accordance with the present invention, there la provided a method for producing a fat containing «r 
linoienic acid, which comprises culturing a microorganism belonging to the genua AbaWja, the genus 
* *» 9"** *££ • ** 9*nus Shfropm or the genua Synceohalastnim with a fatty add or the 
45 ester thereof aa the carton source, and converting the fatty add or the ester thereof to r«nolenic add. 



DESCRIPTION OP THE PREFERRED EMBODIMENTS 

The present inventors carried out various studies into the cultivation of microorganisms with venous 
substances as me carbon source, and into obtaining fata containing -Hmoienic add from the cultured 
products inviewofthestateoftheartaa described above, and consequently found that when a 
microorganism belonging to the genua Absidla such aa Absidla corymbifara, a microorganism belonging to 
the genua MortioreUa such as Mortiereilaisabeinna. a microorganism belonging to the genus Mucor such as 
M ucor ambiquus . a microorganism belonging to the genus Rhizopus such as Rhizoous oryzae . or a 
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microorganism belonging to the genus SyncepiiaJastnjm iucn as Syncepnaiaatrum racomoaum 19 cultivated 
witn a fatty add or the ester thereof as the carbon source, a growth equal to or more man that obtained 
when using, for example, a hydrocarbon or a carbohydrate u tne carbon source. • exhibited, when Jy the 
fatty acid or the ester thereof can be efficiently converted to y-Hnoienic acid and. therefore, a fat with a high 
5 THlnolemc add content having a r-i'noienic acid content substantially equai to that in the case 01 a 
cultivation with the use of a hydrocarbon or a carbohydrate a* the carbon source, can oe obtained from the 
cultured product, to accomplish the present invention. 

In tne present Invention, the microorganism as described above is grown with a fatty acrd or the ester 
thereof other than -H'nolenic acid as the carbon source, while converting the f Ay add or the ester thereof 
to to irilncienic add. and therefore, by extracting the fat by a convenient means from the grown microorgan- 
ism cells, a fat with a high ylinoionic acid content can be obtained. 

The present invention will now be described in more detail below. 

The microorganisms of the genus Absidla . the genus Montereiia, the genus Mucor , the genus Rhizopus 
or the genus SvncephaJastrum to be used in the present invention are not particularly limited in species. 
t$ and any spedes belonging to these genera can be used. However, particularly. Absidla corymbifera {e.g.. 
IFO 4010). MorHerelta IsabeiHna (e.g.. IFO 7873). Rhlzoous oryzae <e.g.. iFoTJii)! 3yncephaiaatrum 

racemosum (e.g.. IFO 4816) are suitably employed. 

Also, the Wnd of fatty add or the ester thereof used ae the carbon source is not limited, but various 
kinds irrespective of whether they are saturated, unsaturated, and linear or branched, can be used. 
» Preferably, fatty adds having 8 to 22 carbon atoms, particularly 8 to 18 carbon atoms, as exemplified by n- 
capnc add. rxapryllc aid. lauric add. myrisOc add, palmitic add. stearic add, oleic edd. linoie* add. may 
be used. Also, as tne eater, esters of these fatty adds with lower monovalent alcohols such as methanol, 
ethenol. propanol. or with porynydrtc alcohols such as glycerine, are preferred. For example, palm oil 
constituted primarily of palmitic add and oleic add. soya oil. com oil. peanut oil. ricebran oil constituted 
» primarily of oleic add and linoleic add. rape seed oil constituted primarily of oleic add. linoietc add and 
erdn* add, castor oil constituted primarily of oleic add. and rtcinoleic add may be used. 
These fatty adds and esters thereof may be used either atone or in any mixture thereof. 
Further. In the Qf9$9f\t invention, desirably an adequate nitrogen source is provided during cultivation, in 
this case, although Inorganic sources such as (NKtfa and NKNOi can be used as the nitrogen source 
x organic nitrogen sources such as urea, peptone, soybean protein, and com steep liquor, are more 
preferably used. In this case, the y-Hnoienic add content In the fat can be enhanced by making the weight 
ratio of the fatty add or the ^ster thereof added as the carbon source, to the organic nitrogen source such 
as soybean protein, com steep liquor, peptone, poiypeptone. casamino adds, and dried yeast within the 
range of 3:1 to 1:2. 

as According to the present invention, inorganic salts such as KHjPO* MgSO*7HjO, FeS0^7HjO 
ZnS0^7HO # CeCWHiO. and CuSCU5HjO. or other growth factors such as yeast extract and malt extract 
surfactants such as poryoxyethylene (80 mole) sorbrtan fatty add esters, and other nutrient sources also 
can be used during culttvabon. if desired. 

In the present invention, the cultivation method of the above microorganisms is not limited, but 

«o preferably the cultivation is carried out by. tor example, shaking a culture or submerging a culture in a liquid 
medium, or by carrying out cultivation by a solid culture wh%mn a liquid medium is impregnated in. for 
example, a sponge. In this case, the above fatty add or the ester thereof is preferably added in an amount 
of 10 to too g to one liter of the liquid medium, and the pH of the medium ie preferably 3.5 to 5.S. the 
cultivation temperature is preferably 15 to 35 *C, and the cultivation time is preferably about 5 to 10 days. 

16 ^. C * y* Mo f l °* ** cuWvt * 0ft ' 1 known mMn « can be used as the method for harvesting the fat 
COnt " in,ng r * w ^? c J c * d cumjrad PKtfuct For example, there may be suitably used the method 

in which, after collection of the microorganisms from the cultured product the microorganism cells are 
disrupted by a homogeniaer with the use of a disruption aid. simultaneously with extraction of the fat with an 
extracting solvent 



so 



Examples 



The present invention will now be further illustrated by. but is by no means limited to. the following 
ss Examples, wherein all parts and percentages are expressed on a weight basis unless otherwise noted. 
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Example l 

A mixture of 30 g of palm oil. 3 g of soyoean protein, 3 g of KHjPO*. 0.3 g of MgSO^HjO. 0.2 g of 
yeast extract. 0.2 g of mart extract. 10 mg of Fe$Oi«7WjO, \2 mg of CaCWHjO. 0.2 mg of Co >0«*5HjO. 

s and i.O mg of ZnSO*7HfO mixed in one liter of distilled water waa adjusted to pH of 4.5, and 50 ml of me 
mixture was then filled into a SeJtaguchi Mask having a volume of 500 ml. After trie microogamsm strain 
shown in Taote i waa transplanted into this medium, cultivation was carried out at a temperature of 30*C. a 
snaking stroke of about 7 cm, and a shaking number of 200/mln, for 8 days. After the cultivation, 
microorganisms were collected with a glue fiber filter paper, and waahed several times with distilled water 

to and hexane. respectively, to remove the residual oil. The microorganism cells in the residual oil were 
disrupted and the fat waa extracted by a homogenizes with the use of chloroform/methanol • 2/1 (V/V) aa 
the extracting solvent and glaaa beads aa the distortion aid. The unsaponlfled product of the extracted fat 
waa removed and then methyt-esterfflcatlon was effected, followed by an analysis of the fatty add 
composition by gas chromatography. The results are shown In Table 1. 

is 

Table 1 



Microorganism strain 


IPO NO. 


D.C. T.L./D.C. 

(g/i) (1) 


Y/T.L. 


Absidia ccrvmbifera 


4010 


16.0 


42 


3.0 


Micor ambifcuus 


6742 


14.2 


35 


3.6 


Mortierella Isabel lina 


7873 


13.0 


46 


4.5 




6739 


14.0 


38 


3.8 


Rhizosus orytae 


5418 


20.6 


36 


4.0 


Synceohalastrun racerosum 


4816 


17.2 


43 


4.6 




4828 


17.7 


24 


3.6 


(Note) D.C. 


- Dry 


myceriuin 







T.L.' ■ Total lipid in dry myceriura 
Y • Amount of y-linolenic acid 
product. 

These abbreviations are also the same in Tables 2 • 4. 



M §cmgje2 

» 

The same medium was used as used in Example 1. except that the palm oil was replaced by soya oil. 
nee bran oil. rape seed oil, com oil, castor oil or peanut oil as the carton source. Morttereila isabeiiina (IFO 
7873) was transplanted thereto, and the cultivation and analysis were conducted under the conditions shown 
mm in Example i. The results are shown in Table 2. 

35 % 
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Table 2 



s 





Carbon 
source 


■ D.C. 
(g/1) 


T. L. /D r 

(%) 


v /t r 


to 


Soya oil 


14.3 


35 


. 3.3 




Ricebran oil 


13.5 


40 


3.8 


is 


Sapeseed oil 


21.2 


37 


1.9 


Corn oil 


16.7 


39 


2.9 




Castor oil 


8.7 


35 


8.3 


JO 


Peanut oil 


11.1 


SO 


2.3 



Example 3 

n 

A mixture of 30 g of oleic add. 3 g ol soybean protein. 3 g of KH#0* 0.3 g of MgSO*7H|0. 0.5 g of 
yeast extnct 02 g of mart extract 10 mg of FeSO*7HjO, t^mgof CeCb* 2HiO. (Umgof Cu80f*5H]0, 
and 1.0 mg of ZnSO*7HiO mixed in one liter of distilled water was adjusted to a pH of 4.5, «* 100 ml of 
the mixture was then filled Into a Sakaguchl Hart having a volume of 500 ml. After the microorg«tiam strain 

x shown In Table 3 was transplanted into this medium, cultivation was carried out at a temperature of 30*C. a 
shaking stroke of about 7 em. and s shaking number of 200rmia for a days. After the cultivation. ' 
microorganisms were collected with a glass fiber Alter paper, and washed several times wHh <4stMed water* 
and hexane. respectively, to remove the residual oil The~rnicroorg«iism cells tn the residual oil were 
disrupted and the (at wu extracted by a homogentoor, with the use of chJoroforrrvmethanoi ■ 2H (V/V) as 

« the extracting solvent and glass beads aa the disruption aid* The unsaponrfled product of the extracted fat 
was removed and then co nverted to s methyl ester, fottowed by an analysis of the fatty acid composition by 
gas chromatography. The results are shown tn Table 3. 
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Table 3 





Microorganism strain 


IPO No. 


D.C. 

(g/1) 


T.L./D.C. 
(%) 


r/T.L. 


'0 


Absidia eorvmbifera 




9.0 


40 


4.0 




Muoor airbiauiifl 

* '*wwwa» BtliW*i]wy9 


£747 
0 / h4 


7.2 


29 


4.6 


19 


.^rtierella isabellina 


7973 




fff A 

SO 


6.4 


• 


6739 


6.4 


62 


5.8 




Rhizocus oryzae 


S418 ' 


13.5 


30 


4.2 


20 


Synceohalastrum racemosum 


4816 


10.4 


54 


3.0 




<• 


4828 


10.9 


71 


2.0 



n 



Example 4 



A mlxtufB of 30 g of • 9vl mhdur. of methyl otoau and mwhyt Onolaat.. 3 g of soybean proton. 3 g of 
KHjP04. OJ g of MgSQ*7HiO. 0 J 0 of yeast extract. 0.2 g of mU extract 10 mo of P*80*7HbO U ma 
aCaCWHiO. mg of CySO«.5Htf. and 1.0 mg of ZnSO*7HK) mixed in on* Star of dtrilled water was 
adjusted to a pH of 4.3. end 100 ml of the mixture, was filled into i Sakaouchl flask having • volume of 500 
mhAftar mo mtoooreentsrn mm shown in Table 4 «u tnmpiantod Into this medium. cuHNaflon wu 
earned outunder the same condMoM aa in Example 1 tar 8 days. After the cufttvtfJon. microorganism, 
war. collected wttft a glass Abac filler paper, and washed several ttmea with distilled watar and hexane. 
respectively, to remove tha resfduaJ oU. Than, tha euiturad product wu analyzed according to tha mathod 
as shown in Exampla 1 to obtain tha results shown in Tabla 4. 



40 




Table 4 










Microorganism strain 


ZFO NO. 


D.C. 

(g/l) 


T.L./D.C. 
(%) 


Y/T.L. 
(t) 




Mortiaralla isabellina 


7873 


3.7 


30 


6.1 


so 


Bhizopus oryzae 


5418 


4.3 


45 


4.2 



ss 



A mtxtur* d 10 g <* rjatrn oil. 3 g of corn steep liquor (abbreviated as C.S.L) (weight ratio ■ I0:3).0.5o 
of yaast extract 0.5 g of malt attract. 3 g of KHiPO. . 0.3 mg of MgSO*7HO. 10 mg of FeSO-7Htf i 2 
mg of CaCh.ZHiO. Q2 mg of CuSCU5HK). and 1.0 mg of ZnSO-THtf rrfeed in on. Star of distilled water 
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waa adjusted to a pH oi 4.i, Aieo. for comparison. the same mixture of the above components sxcept for 
using 10 g of palm oil and 1 9 of com steep liquor (weight ratio ■ 10:1) «u prepared. 

Than 90 mi eech of the above mixtures wars filled into a SekaguchJ flask having a votuma of 50T mi. 
After ma mteroorganism strain snown in Table S waa transpiantad into tnhi medium, cultivation was earned 
out at a temperature of 30*C, a snaking stroke of about 7 cm, and a shaking number of 200/min. for S days. 
After me cuttvatfon. microorganiams were collected with a glaaa fiber finer paper, and washed several times 
with distilled water and hexane. respectively, to remove the residual palm oil. The microorganism calls of 
the residual ptftm oil were disrupted and the fata extractad by a homogenize*, with me use of 
chtororornvmethanoJ • 2/1 (V/V) as the extracting solvent and glass beads as me dlstruptton aid. The 
unaaponifled product of me extracted fat waa removed and then converted to a methyl ester, followed by an 
analysis of the fatty acid composition by gaa chromatography. The results are shown in Table 3. 
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As can be seen from Title 5, in ail of the microorganisms stmns. when the weight ratio of the caroon 
source (palm otl) to the organic nitrogen source (C.3.L) m 1 0:3. a fat containing rUnoiemc acid with a 
concentration (yT.L) 1.5-fold or more that in the caae of a weight ratio of Kfci. is formed. 

s 

Cjamjgje 6 

The same medium aa in Example 5 was prepared except that the amount of com steep liquor charged 
wa* changed to 1 to 20 g (weight ratio • 10:1 to 1040) In example S. Then SO ml of the mixture was filled 
to into a Sakaguchi ftaak having a volume of SO ml. and MorHereila isabelUne (IPO 7873) wee transplanted 
thereto. The culturlng was earned out under the same conditions as in Example S and an analysts waa 
made. The results are shown in Table 8. 



Table 6 



weight ratio 


O.C. ' 


T.L./D.C. 


y/t.l. 


(palxa/C.S.L. ) 


(g/l) 


(1) 


(I) - 


10/1 


6.5 


45 


4.5 


10/3 


8.0 


4$ 


6.6 


10/5 


7.4 


30 


9.4 


10/10 


9.9 


30 


9.1 


10/15 


10.8 


28 


8.9 


10/20 


11.9 . 


26 


7.4 



3$ 

(Note) * C.S.L. » corn steep liquor 



it can be seen that fats with higher rtoolenic add contents can be obtained when the weight ratio of 
40 palm oil to com steep Qquor is 1<V3 to 1CV20. compered to when It is lOrl. 



Example 7 

45 A mixture ofSOgofpatmoiUSgof soybean protein (weight ratio 10-J), 1.0 g of yeast extract 1.0 g of 
malt extract 10 g of K*POi . 0.3 g of MgSG**7HiO. 10 mg of FeSG*7>*> t Umgof CaOi»2HiO t 0-2 mg 
of CuSO»7H0, U mg of ZnSOi»7HiO mixed In one liter of fettled water was adjusted to a pH of 4.5. 
^J ** 1 * * ** m^Jm were placed into a 2-ffter jar fermenter. and after MortereOa isabefflna (1FO 7873) 
wvM^^sd, cumvatton was carried out at a temperature of 30*C, under an aeration of 1 wm. at a 

so ^^rcttdonal number of 400 rpm for 150 hours. After the cultivation, the product waa treated in the 
same manner aa In Example 5 to obtain 59 g of dried m icr oor ga ni sm cede «td24gofthetotaJfaLThe 
tatty add composition of tMe product is shown in Table 7. 
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Tabl 


• 7 




ratty aciG 


^ Cm f\ 
10 : o 


18 t 0 


18: 1 


18:2 18:3 (y) 


(%) 


23.6 


2.5 


49.4 


13.6 8.2 



Af daacribad abovo, tha mtthod of tha prttfjnt invtntton ban affldantty product r-flnolanic acid from a 
Itf. fatty add or tha satar tharaof, and thartfort, accordng to tha prtacmt fnvantton, an oil or fat containing y 
|2- f9 Bnolartc add with a high addad vaiua can ba producad from inaxpanatvt fatty acids or attars tharaof 
harvtatad from animal and vagatabia oila and fata. 



Claims 



1. A mated for producing a fat containing rtoolanJc add comprising mo stops of: 
cuftrfng a microorganism batonging to ma ganua Abtkfla, tha ganua Mortarttta. ma ganua Mucor . tho 
ganttffthtaogrt or tha oanua Syncaohalaatfum wHh a fatty add or mi — £r ****** mm mm t^STZZ^ 

and ' ... 
„ converting tha f toy sctf or 

1 A ^T 06 * ****** in etaim ***** *» microorganism baiongtng to tha ganua Absidia ia 
A btj c M a cor^m^jfora, «*^™» 

X A iMMd m daifMd in ettrn 1. «rtwr*n «w mterooromUm belonging to th* gtna MortHrUa Is 
iwonioroin isapatifna. 

so < A mathod as daimod in claim 1. wharain tha micr oor ganism bajongtng to tha Mucor ia Mm 
ambiouua. — . 

1 A mathod aa daimad In daim i. wharain tha microorganism balonging to tho ganua fthtopus -ia 
RWaooua orytaa. 

9. A mathod aa daimad in daim 1, wharain tha microorganism balonging to tha ganus Syn- 
a caphalaatrum ia Syncaohalaatrumracamoaum . 

7 A ***** aa daimad in daim i. wharain at laaat ooa componant laiactad from tha group consisting 
of frcaprlc add. rxapryflc add, lauric add. myrtadc add. palmitic add. staaric add. olaic add. and Dnolaic 
add and aatars tharaof la uaad aa tha fatty add or tha aatartharaof. 

8. A mathod aa daimad in daim 7. wharain at laaat ona co mponan t laiactad from mo group consisting 
40 °* * rtcabran oti rapa oil, com oH. castor oil. and paanut oil la uaad aa tha fatty add or tha 



so 
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P t t.rf F is it! i. I y : 

CC Nmnbtrrr k j. nci Qiite Wee!; 



EP 269351 A 330601 3322 (Basic) 

JP 63 133994 A 980606 3323 

p nority Data (CC,No,Date)j JP 36279147 (361121); 

plications (CC, No, Date) : EP 37310132 (371117); 
abstract (B*sic>s EP02&935-1. — » 

Fat contg. gamma-i i nol en i c acid (I) is prepd. by culturing a 
wicroorqanism (II) on a fatty acid (III) (or ester) as the C-source, 
and converting the acid (or ester) to (I). (CI) are Absidia spp., 
Mort.it.rr ei i a spp-, Mucar spp. , Rhisopus spp . , or Syncephal astrum spp. 

Used are A. corymb i f era , Mortierella isabellina, Muco ambiguus, P. 
ory-ae, or S. racemosum as (II). Pref. (Ill) include n-capric, 
n-capr y\ ic , . 1 aur ic , myr i s t i r. , palmitic, stearic, oleic or linoieic 
acids (or- esters qt these), or palm, soya, corn, ricebran, rape, castor 
or peanut oils. Cultivation is pref , for 5-10 days at 15-55 deg.C/pH 
3. 5-5. 5 wi Lh (III) cor.cn- 10-100 g/1 . 

USE /ADVANTAGE - The efficient microbiological method affords fats 
contg. high concns- of gamma- 1 i no L eni c acid from inexpensive C sources 
other than hydrocarbons, carbohydrates, or NaOAc . £<9pp Dug. No. 0/0> @ 
?e pn- jp 1 1 96255 



